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SUMMARY 
 
SPONSOR: Sharda Cropchem Ltd. 
 
TITLE: Acetochlor Technical:  A Chronic Dietary Toxicity Test with the Adult Honey Bee (Apis 


mellifera) 
 
STUDY NO.:  662H-102C 
 
TEST GUIDELINES: EFSA Guidance Document 2013, OECD 245 
 
TEST SUBSTANCE: Acetochlor Technical  
 
TEST DATES:   Study Initiation:     September 26, 2019 
 Experimental Start (OECD):    October 8, 2020 
 Experimental Start (EPA):     April 22, 2020 
 Biological Termination:    May 2, 2020 
 Experimental Termination:    May 23, 2020 
 
LENGTH OF EXPOSURE:  10 days 
 
TEST ORGANISMS: Honey Bee (Apis mellifera) 
 
SOURCE OF TEST ORGANISMS: Eurofins EAG Agroscience, LLC 
 
AGE OF TEST ORGANISMS: Young adult worker bees (<48 hours old at initial exposure) 
 
NOMINAL TEST CONCENTRATIONS: 46.9, 93.8, 188, 375 and 750 mg a.i./kg in 50% (w/v) 


sucrose diet 
 
NOMINAL DAILY DOSES (based on estimated 20 mg/bee/day consumption): 
     0.94, 1.9, 3.8, 7.5 and 15 µg a.i./bee/day 


  Control Groups: 
  Negative Control (50% (w/v) sucrose) 


  Solvent Control (50% (w/v) sucrose with 1.0% acetone 
and 0.05% xanthan gum 


  Positive Control (dimethoate, 0.65 mg a.i./kg) 
 
MEASURED TEST CONCENTRATIONS: 48.5, 96.4, 193, 366 and 660 mg /kg in 50% (w/v) 


sucrose diet 
 
RESULTS (based on nominal concentrations and actual consumption): 
    10-day LC50:  208 mg a.i./kg of diet 
    10-day LDD50:  4.93µg a.i./bee/day 
       10-day NOEC:  188 mg a.i./kg of diet 
       10-day NOEDD:  4.4 µg a.i./bee/day 
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INTRODUCTION 


Eurofins EAG Agroscience, LLC conducted a chronic oral adult toxicity test with the honey bee 


at the Eurofins pollinator laboratory in Alachua, Florida, USA.  The in-life phase of the definitive test was 


conducted from 22 April to 2 May 2020.  Preliminary trials were conducted from October 09 to 18, 2020, 


November 13 to 23, 2020 and February 19 to 29, 2020, but all were repeated due to poor control 


performance and high mortality in lowest concentration tested which precluded the NOEC (No Observed 


Effect Concentration) and NOEDD (No Observed Effect Dietary Dose estimative.  Raw data generated by 


Eurofins and the final report are filed in archives located on the Eurofins site (Easton, Maryland, USA).  


Key personnel involved in the conduct and management of the study are listed in Appendix 1. 


 
OBJECTIVE 


The objective of this study was to evaluate the toxicity of a test substance administered to the 


adult honey bee, Apis mellifera, after oral exposure under laboratory conditions for 10 days.  Mortality of 


the bees, expressed as LC50 (median Lethal Concentration), and LDD50 (median Lethal Dietary Dose), 


were the toxic endpoints.  The NOEC, NOEDD, LC50 and LDD50 values were reported. 


 


EXPERIMENTAL DESIGN 


The honey bee is useful in evaluating the potential hazards of chemicals used in agricultural 


applications to non-target insects since it is an important pollinator of a variety of agricultural crops.  


Administering the test substance in the diet allows for a route of exposure that would likely be 


encountered through the foraging and feeding activities of honey bees.  Young adult worker honey bees 


were exposed to five concentrations of the test substance through oral exposure.  Nominal dietary 


concentration were 46.9, 93.8, 188, 375 and 750 mg a.i./kg.  Based on a theoretical consumption of 20 mg 


diet per bee per day, the resulting daily doses would be 0.94, 1.9, 3.8, 7.5 and 15 µg a.i./bee/day.  A 


negative control (50% (w/v) sucrose solution), a solvent control (50% (w/v) sucrose solution containing 


1% acetone and 0.05% xanthan gum) and a positive control group (dimethoate at 0.65 mg a.i./kg) were 


maintained concurrently.  Each control and treatment group contained three replicate cages with 10 bees 


in each replicate.  Nominal test substance concentrations were established based upon limit of solubility 


in diet and previous trials.  The positive control group ran concurrently with the definitive test under the 


same test conditions to demonstrate the effects of a known toxin on the bees.  In order to control bias, 


bees were impartially distributed to the treatment and control groups.  No other potential sources of bias 


were expected to affect the results of the study.  
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MATERIALS AND METHODS 


 The study was conducted based on the procedures outlined in the protocol, “Acetochlor 


Technical:  A Chronic Dietary Toxicity Test with the Adult Honey Bee (Apis mellifera)” (Appendix 2).  


The methods, species used and route of administration described in this protocol are based upon 


procedures recommended in the EFSA Guidance Document 2013 (1), and OECD 245 (2). 


 


Test and Control Substances 


 The test substance was received from Sharda Cropchem Ltd. on 10 May 2019.  It was assigned 


Eurofins identification number 15437 upon receipt.  The test substance, a liquid, was identified by the 


sponsor as Acetochlor Technical, Batch number 20180139.  The certificate of analysis provided by the 


Sponsor indicated that the purity of Acetochlor technical was 96.6%, with an expiration date of 


19 January 2021 (Appendix 3). 


 


Dimethoate (Lot No. 8583800, CAS Number 60-51-5), a solid was used to prepare the positive 


control dosing solutions.  It was received from Chem Service, Inc. on 23 July 2019.  It was assigned 


Eurofins–Easton identification number 15595 upon receipt and was stored under refrigerated conditions.  


The positive control substance had a reported purity of 99.4%, and an expiration date of 30 April 2022 


(Appendix 3). 


 


Test Organism 


Honey bees, Apis mellifera, were collected from local hives maintained by Eurofins.  Identification 


of the test organisms was made by Eurofins staff based on Michener (3).  Bees originated from a hive that 


appeared healthy, queen-right, and had not been treated with any insecticides or miticides within four 


weeks of the test.  Honey bees used in the test were obtained as capped brood.  Frames of capped brood 


were collected from the hive and delivered to the laboratory on 20 April 2020.  Upon receipt, the bees 


were held in a culture incubator with temperature maintained at 33-34ºC and a relative humidity of 60 to 


78%.  Adult bees were allowed to emerge from the brood frames and feed on reserves of honey found on 


the frames until testing.  After a sufficient number of adult bees had emerged, bees were collected from 


the incubator, and 10 bees were impartially placed into each of 25 test chambers under red light (without 


immobilization) for a 24-hour acclimation period.  During acclimation, the bees were provided 50% (w/v) 


sucrose solution ad libitum.  At the end of the acclimation period, 24 test cages with 10 apparently healthy 


bees were selected for use in the study.  Therefore, all bees were used within 48 hours of adult eclosion.  


Test cages were impartially allocated to the treatment and control groups at test initiation.   
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Diet 


Basal diet was 50% (w/v) sucrose solution prepared with table grade cane sugar and water filtered 


by reverse osmosis.  Sucrose solution was provided ad libitum during the test.  Specifications for 


acceptable levels of contaminants in the components of the dietary material for toxicity studies with adult 


honey bees have not been established.  However, there were no levels of contaminants reasonably 


expected to be present in the diet that are considered to interfere with the purpose or conduct of the study.  


Water and sugar representative of that used in the test were screened for pesticides and heavy metals.  


Results of the most recent screening are filed in archives at the Eurofins site in Easton, Maryland.  There 


were no levels of contaminants present in the diet that were considered to interfere with the purpose or 


conduct of the study. 


 


Test Diet Preparation 


A primary acetone stock was prepared at 88.5 mg a.i./mL by weighing 0.9161 g of test substance 


and bringing to a final volume of 10 mL of acetone.  Lower-concentration acetone stocks were prepared 


by serial dilution (5 mL diluted to 10 mL) from the primary stock.  In order to prepare test diets, an 


aliquot of 1.0 mL of the appropriate stock was taken and brought to final volume of 100 mL with sucrose 


solution containing 0.05% xanthan gum (Appendix III).  The diets were inverted at least 20 times, 


sonicated for approximately 10 minutes and stirred for approximately 30 minutes.  The primary and 


secondary diets appeared cloudy and the lower levels were clear.  Fresh stocks and diets were prepared on 


days 0, 2, and 6 of the test and were stored refrigerated after each use.  Solvent control diets was prepared 


by diluting 1.0 mL acetone to a final volume of 100 mL with 50% (w/v) sucrose solution containing 


0.05% xantham gum.  Positive control diet (0.65 mg a.i./kg) was prepared by diluting 1.0 mL of a 


0.077 mg a.i./mL stock solution of dimethoate to a final volume of 100 mL with 50% (w/v) sucrose 


solution (density = 1.18 g/mL) for presentation to the honey bees.  Negative and evaporative control diets 


consisted of 50% (w/v) sucrose solution.  All test and control diets were stored refrigerated 


(approximately 4º C) between uses. 
 


Analytical Sampling and Transfer to Analytical Laboratory 


Samples of the test diets were collected for chemical analysis to measure test substance 


concentrations.  Diets were mixed with a stir bar for at least 20 minutes prior to sample collection.  Each 


sample consisted of approximately 0.5 g of the appropriate diet collected from the original containers and 


was placed into uniquely identified 20 mL glass scintillation vials.  On day 0, triplicate samples from 


diets were collected at the highest, middle and lowest test substance concentrations, and a single sample 
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was collected from the remaining test substance concentrations, the negative control and solvent control 


groups.  On days 2 and 10, a single sample was collected from the old diets for each test substance 


concentrations, the negative and solvent control groups.  On day 6, a single sample was collected from the 


new diets for each test substance concentration, the negative and solvent control groups.  Samples were 


not collected from the positive control diets.  A duplicate set of samples, consisting of the same number 


and sample volume, was collected on each day of sampling in order to provide back-up samples.  Samples 


were stored in a freezer until they were transferred to the analytical laboratory for potential processing 


and analysis.   


 


Analytical Method 


The analysis of Acetochlor Technical in sucrose solution was based upon a methodology 


developed by Eurofins-Easton.  The analytical method consisted of quantitatively transferring the samples 


into 50.0-mL volumetric flasks with methanol and then bringing to volume with methanol.  Secondary 


dilutions were prepared in 50 : 50 (v/v) methanol : HPLC-grade water, and tertiary dilutions were 


performed, as necessary, using matrix-matched dilution solvent.  The samples were then submitted for 


analysis by high performance liquid chromatography with tandem mass spectrometric detection 


(LC/MS/MS). 


 


Concentrations of Acetochlor Technical in the samples were determined using an Applied 


Biosystems/MDS Sciex API 4000 Mass Spectrometer coupled with an Agilent Infinity 1200 Series HPLC 


system.  Chromatographic separations were achieved using a Thermo Betasil C-18 analytical column 


(50 mm x 2.1 mm, 3 µm particle size) and a Thermo Betasil C-18 guard column (10 x 2.1 mm).  


A method outline is provided in Appendix 7.1, and typical instrumental parameters are summarized in 


Appendix 7.2. 


 


Calibration standards of Acetochlor Technical, ranging in concentration from 0.000500 to 


0.0100 mg a.i./L, were prepared in matrix-matched dilution solvent using a stock solution of Acetochlor 


Technical test substance in acetone (Appendix 7.3).  Calibration standards were analyzed with each sample 


set.  A calibration curve was constructed for each set of analyses.  The peak areas and the theoretical 


concentrations of the calibration standards were fit with least-squares regression analysis to a weighted (1/x) 


linear function.  The concentration of Acetochlor Technical in the samples was determined by substituting 


the peak area responses of the samples into the applicable linear regression equation.  An example of the 


calculations for a representative sample is included in Appendix 7.4. 
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Administration of Test Substance 


In order to initiate the test, the 50% sucrose solution provided during acclimation was replaced 


with feeders containing the control or treatment diet.  The duration of the test was ten days.  For each 


treatment or control replicate the appropriate diet was presented to the bees through two feeders (syringes, 


each containing ~2.5 mL diet) inserted through the lid of the test chamber.  Syringe tips were removed in 


order to facilitate feeding by bees.  Test and control diets were provided ad libitum for the duration of the 


test.  Feeders containing diet were replaced daily, and were weighed prior to placing them into the cages 


and again after removal 24 ± 2 hours later.  In addition, three replicate cages with 50% sucrose solution 


and containing no bees were included to determine evaporative loss during each feeding period.  Feeders 


were weighed before and after each feeding interval.  The amount of diet consumed in each replicate was 


calculated by subtracting the final weight from the initial weight of feeders in each replicate and adjusting 


for the average evaporative loss of the evaporative feeder replicates.  The negative and solvent control 


bees were handled in a manner identical to the treated and positive control bees, but the diets did not 


contain test substance, while positive control bees received diet containing dimethoate. 


 


Housing and Environmental Conditions 


Test bees were housed in test chambers consisting of clean, perforated stainless steel cylinders, 


measuring approximately 9 cm in diameter and 9 cm high.  Test chambers were covered with Petri dishes 


approximately 10 cm in diameter.  The bottom Petri dish was lined with filter paper.  Each test chamber 


contained 10 worker bees and was identified by study number, treatment group and replicate.  Bees were 


maintained in an environmental chamber at a temperature of 33-34°C and a relative humidity range of 


56-74%.  Bees were maintained in darkness throughout the test period, except during dosing and 


observations. 


 


Observations 


All bees were observed for mortality, behavioral and toxicological responses once within the first 


four hours of dosing, and at approximately 24-hour intervals (from dosing) thereafter.  Abnormal 


behavior was determined by comparing honey bees in the treatment groups with those in the negative 


control group.  To avoid unnecessary disturbances, dead bees were not removed until the test was 


terminated.   
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Disposition of Test Organisms 


After test termination, test bees were euthanized by freezing and stored pending disposal by 


incineration or other appropriate means.  


 


Data Analysis 


Consumption per bee in each replicate was calculated for each day using the consumption data 


adjusted for evaporative loss and the total number of bees alive in each replicate at the start of each 


feeding period (day).  The consumption per bee values for all the replicates within a treatment level were 


then averaged for each day.  Replicates were no longer included in the average consumption calculations 


after reaching 100% mortality.  Mortality data for the test substance treatment levels were used to 


determine the LC50 and the LDD50 values calculated by Trimmed Spearman-Karber analysis.  


Homogeneity of variance and normality of distribution were evaluated using Modified Levene’s and 


Shapiro-Wilk’s tests, respectively.  Based on the results of these tests, the treatment group means were 


compared to the negative control mean using Williams’ Multiple Comparison test in order to determine if 


significant differences from the control were present.  The results of statistical tests were used to help 


identify the no observed effect concentration (NOEC) and the no observed effect dietary dose (NOEDD).  


All statistical analyses were obtained using the software CETIS v1.9.1 (4).   


 


Conditions for the Validity of the Test 


At the end of the test period, mortality in the negative (3%) and solvent (0%) control groups was 


less than 15%, and mortality in the positive control group (100%) was greater than 50%.  Therefore, the 


test was considered to be valid.  


 


RESULTS AND DISCUSSION 


Analytical Results 


Measured concentrations of Acetochlor Technical in samples of test diets are presented on 


Table 1.  Details of the analytical results are presented in Appendix 7.  The measured test concentrations 


of Acetochlor Technical in sucrose solution samples were 48.5, 96.4, 193, 366 and 660 mg a.i./kg 


(Table 1).  Since the sample recoveries were between 80-120% nominal concentrations, the biological 


endpoints were based on nominal concentrations.  The method limit of quantitation (LOQ) for these 


analyses is set at 10.0 mg a.i./kg, defined as the lowest nominal concentration of a matrix fortification 


sample for which a mean recovery of 70-110% and a relative standard deviation of ≤ 20% has been 


obtained.  One to two matrix blank samples and one to two reagent blank samples were analyzed with each 
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sampling interval to determine possible interferences for each matrix.  No interferences were observed at or 


above the LOQ during the sample analyses (Appendix 7.5). 


 


Samples of sucrose solution with 0.05% (w/v) Xanthan Gum were fortified at 10.0 and 


750 mg a.i./kg using stock solutions of Acetochlor Technical test substance in acetone (Appendix 7.3), 


and were analyzed concurrently with the test samples.  The measured concentrations of the matrix 


fortification samples ranged from 95.8% and 103% of nominal concentrations (Appendix 7.5). Five 


low-level and five high-level matrix fortification samples were prepared concurrent with the day 2, 6, and 


10 sample analysis interval in order to illustrate the effectiveness of the method as the range of 


concentrations and co-solvents used in preparing diets differed from the validated methodology.  


 


A representative calibration curve is presented in Appendix 7.6.  Representative chromatograms of 


low and high-level calibration standards are presented in Appendices 7.7 and 7.8, respectively.  


Representative chromatograms of a reagent blank sample, a matrix blank sample, and a matrix fortification 


sample are presented in Appendices 7.9, 7.10 and 7.11, respectively.  A representative chromatogram of a 


test sample is presented in Appendix 7.12.   


 


Consumption and Daily Dose 


Average consumption per bee in each of the treatment levels is summarized in Table 2, and 


complete consumption data are presented in Appendix 5.  The average daily diet consumption among the 


test substance treatment groups ranged from 17.26 – 26.20 mg diet/bee/day, decreasing in the highest 


treatment level, while the average daily diet consumption for the negative and solvent control groups was 


27.60 and 22.71 mg diet/bee/day.  Average dietary doses were calculated based on the average daily 


consumption and nominal concentration values, and they were 1.2, 2.5, 4.4, 8.5 and 13 µg a.i./bee/day 


(Table 2). 


 


Mortality and Observations 


Mortality of bees during the test is summarized in Table 3.  All living bees appeared normal at 


test termination.  Positive control mortality was 100% at test termination.  Complete observational and 


mortality data are shown in Appendix 6.  Mean mortality in the negative and solvent controls was 3 and 


0%, respectively (Table 3).  Mean mortality in the five test substance treatment groups ranged from 10 to 


100% (Table 3).  There was a significant difference in mean mortality between the negative control and 


the two highest treatment levels (375 and 750 mg a.i./kg) according to Williams’ multiple comparison 







    STUDY NO.:  662H-102C 
 


- 16 - 
 


 


test, p<0.05).  Therefore, the NOEC and NOEDD were determined to be 188 mg a.i./kg and 


4.4 µg a.i./bee/day, respectively.  The LC50 was determined to be 208 mg a.i./kg (95% confidence limits 


163 – 266 mg a.i./kg) and the LDD50 was determined to be 4.93 µg a.i./bee/day (95% confidence limits 


3.97 – 6.12 µg a.i./bee/day), according to Trimmed Spearman-Karber analysis. 


 


CONCLUSIONS 


The NOEC and NOEDD were determined to be 188 mg a.i./kg and 4.4 µg a.i./bee/day, 


respectively.  The LC50 was determined to be 208 mg a.i./kg (95% confidence limits 163 – 


266 mg a.i./kg).  The LDD50 was determined to be 4.93 µg a.i./bee/day (95% confidence limits 3.97 – 


6.12 µg a.i./bee/day). 
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Table 1 
 


Measured Concentrations of Acetochlor Technical in Sucrose Solution Samples  


Sample ID 
(662H-
102C) 


 
 


Sampling  
Day 


Nominal Test 
Concentration 
(mg a.i./kg) 


Measured Diet 
Concentration  
(mg a.i./kg)1,2 


Percent of 
Nominal2 


Mean Measured 
Concentration 
(mg a.i./kg)3 


01 0 Negative Control < LOQ -- -- 
14 2 Negative Control < LOQ --  
21 6 Negative Control < LOQ --  
28 10 Negative Control < LOQ --  
      


02 0 Solvent Control < LOQ -- -- 
15 2 Solvent Control < LOQ --  
22 6 Solvent Control < LOQ --  
29 10 Solvent Control < LOQ --  
      


03 0 46.9 50.7 108 48.5 ± 1.43 
04 0 46.9 48.5 103 CV = 2.95% 
05 0 46.9 48.3 103  
16 2 46.9 48.7 104  
23 6 46.9 48.4 103  
30 10 46.9 46.2 98.4  
      


06 0 93.8 99.9 106 96.4 ± 3.04 
17 2 93.8 96.4 103 CV = 3.15% 
24 6 93.8 92.5 98.6  
31 10 93.8 96.9 103  
      


07 0 188 199 106 193 ± 8.76 
08 0 188 205 109 CV = 4.54% 
09 0 188 192 102  
18 2 188 194 103  
25 6 188 184 97.6  
32 10 188 182 97.0  
      


10 0 375 370 98.5 366 ± 20.3 
19 2 375 391 104 CV = 5.55% 
26 6 375 343 91.4  
33 10 375 358 95.5  
      


11 0 750 626 83.5 660 ± 31.3 
12 0 750 640 85.4 CV = 4.74% 
13 0 750 652 86.9  
20 2 750 654 87.3  
27 6 750 715 95.4  
34 10 750 675 90.0  


1 The method limit of quantitation (LOQ) for these analyses is set at 10.0 mg a.i./kg, defined as the lowest nominal 
concentration of a matrix fortification sample for which a mean recovery of 70-110% and a relative standard deviation 
of ≤ 20% has been obtained. 


2 Results were generated using Analyst Version 1.6.3.  Manual calculations may differ slightly. 
3 Results were generated using Excel 2010.  Manual calculations may differ slightly. 
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Table 2 


Summary of Daily Consumption During Chronic Oral Exposure of Adult Honey Bees to Acetochlor Technical 


Mean 
Measured 


Concentration 
(mg a.i./kg) 


Average Consumption (mg diet/bee)1 on Day: 
Average Dietary 


Consumption 
(mg diet/bee/day)2 


Total Dose 
(µg a.i./bee)3 


Average Dietary 
Dose 


(µg a.i./bee/day)4 1 2 3 4 5 6 7 8 9 10 


Negative 
Control 28.93 19.40 30.30 26.60 26.20 27.27 23.97 33.20 25.33 34.83 27.60 0.0 0.0 


Solvent 
Control 25.73 21.03 20.13 18.47 9.86 13.66 28.80 32.00 22.93 34.47 22.71 0.0 0.0 


46.9 24.20 21.83 22.27 18.52 22.51 28.90 28.05 28.88 28.76 25.02 24.89 12 1.2 


93.8 17.77 23.97 20.47 30.17 16.20 28.70 31.47 28.87 27.53 36.90 26.20 25 2.5 


188 18.77 18.03 16.40 15.70 27.30 25.80 29.27 33.01 25.27 26.59 23.61 44 4.4 


375 20.80 13.73 14.67 16.10 14.50 35.37 32.22 22.80 34.08 23.38 22.76 85 8.5 


750 15.70 16.17 15.63 23.50 17.83 26.57 19.41 15.38 5.15 - 17.26 117 13 


Positive 
Control (0.65 


mg a.i./kg) 
22.77 21.40 28.13 27.70 9.47 28.67 2.50 2.00 - - 17.83 0.093 0.012 


1 These values represent the average of the consumption per bee per day of three replicates in each treatment concentrations after adjusting for evaporation.  Values rounded for 
presentation. 
2 These values were calculated using only the days that an average consumption value was able to be determined. 
3 Calculated based on mean nominal Acetochlor Technical concentration times total consumption during test period. 
4 Calculated based on mean nominal Acetochlor Technical concentration times average daily consumption. 
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Table 3 


Summary of Adult Honey Bee Mortality after Exposure to Acetochlor Technical 


Nominal 
Test  


Concentration 
(mg a.i./kg) 


Dietary Daily 
Dose  


(µg a.i. 
/bee/day)1 


Cumulative Mortality2 (%) per Treatment Level on Test Day: 


0 1 2 3 4 5 6 7 8 9 103 


             
Negative 
Control 0 0 0 0 0 0 0 0 0 0 0 3 


             
Solvent 
Control 0 0 0 0 0 0 0 0 0 0 0 0 


             
46.9 1.2 0 3 3 3 3 3 3 3 3 17 37 


             
93.8 2.5 0 0 0 0 0 0 0 0 0 7 10 


             
188 4.4 0 0 0 0 0 0 3 10 10 23 43 


             
375 8.5 0 0 0 0 0 0 7 20 47 63 80* 


             
750 12 0 0 0 0 0 0 3 23 73 100 100* 


             
Positive Control 0.012 0 0 0 0 10 30 70 87 100 100 100 
(0.65 mg a.i./kg)             
1 (Average daily consumption) X (mean nominal test concentration). 
2 Average of all replicates for each group. 
3 Treatment group mean was significantly different from the negative control mean (Williams’ Test, p< 0.05).  Statistical 


analyses conducted using Day 10 data only.  Positive control group excluded from analysis. 
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Appendix 1 
 


Personnel Involved in the Study 
 
 


The following key Eurofins personnel were involved in the conduct or management of this study: 
 
1. John R. Porch, M.S., Manager of Insect Toxicology 


2. Hudson V. V. Tomé, Ph.D., Staff Scientist II 


3. Steven Pelkey, Laboratory Supervisor 


4. Neeka Sewnath, B.S., Assistant Scientist II 


5. Ryan Willingham, Beekeeper 


6. Glenn Sneckenberger, B.S., Staff Scientist II 


7. Ling Zhang, Ph.D., Manager of Analytical Chemistry 
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Appendix 2 
 


Study Protocol 
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Appendix 3 
 


Certificates of Analysis 
(Test Substance) 
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Appendix 3 
(continued) 


Certificates of Analysis 
(Positive Control Substance)  


 







    STUDY NO.:  662H-102C 
 


-39- 
 


 


Appendix 3 
(continued) 


Certificates of Analysis 
(Positive Control Substance) 
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Appendix 3 
(continued) 


Certificates of Analysis 
(Positive Control Substance) 
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Appendix 4 
 


Diet Preparation 
 


Actual volume or weight of constituents used to prepare diets:  


Dosed Diets Prepared Test Substance Final Volume 
   
Acetochlor Technical Stocks1:   


88.5 mg a.i./mL (1º) 0.9161 g 10 mL acetone  
44.3 mg a.i./mL (2º) 5.0 mL of the 1º stock solution 10 mL acetone 
22.1 mg a.i./mL (3º) 5.0 mL of the 2º stock solution 10 mL acetone 
11.1 mg a.i./mL (4º) 5.0 mL of the 3º stock solution 10 mL acetone 
5.53 mg a.i./mL (5º) 5.0 mL of the 4º stock solution  10 mL acetone 


   
Acetochlor Technical diets:   


750 mg a.i./kg (1º) 1.0 mL of the 1º stock solution 100 mL 50% (w/v) sucrose 
with 0.05% xanthan 


375 mg a.i./kg (2º) 1.0 mL of the 2º stock solution 100 mL 50% (w/v) sucrose 
with 0.05% xanthan 


188 mg a.i./kg (3º) 1.0 mL of the 3º stock solution 100 mL 50% (w/v) sucrose 
with 0.05% xanthan 


93.8 mg a.i./kg (4º) 1.0 mL of the 4º stock solution 100 mL 50% (w/v) sucrose 
with 0.05% xanthan 


46.9 mg a.i./kg (5º) 1.0 mL of the 5º stock solution 100 mL 50% (w/v) sucrose 
with 0.05% xanthan 


   
Solvent Control 1.0 mL acetone 100 mL 50% (w/v) sucrose 


with 0.05% xanthan 
   


Negative Control - 100 mL 50% (w/v) sucrose 
   


Dimethoate Positive Control: 1.00 mL of the stock solution2 100 mL 50% (w/v) sucrose 
0.65 mg a.i./kg   


1  Acetochlor Technical stock solutions were corrected for purity of 96.6%. 
 2  Dimethoate stock solution (0.077 mg a.i./mL) was prepared on 30 January 2020 by dissolving 0.0077 g of 


dimethoate (purity 99.4%) in 100 mL acetone and mixing by inversion. 
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Appendix 5 
 


Daily Feeder Weights and Dose Determination During Chronic Oral Exposure of Adult Honey Bees to Acetochlor Technical 
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Appendix 5 
(continued) 


Daily Feeder Weights and Dose Determination During Chronic Oral Exposure of Adult Honey Bees to Acetochlor Technical 
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Appendix 5 
(continued) 


Daily Feeder Weights and Dose Determination During Chronic Oral Exposure of Adult Honey Bees to Acetochlor Technical 
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Appendix 5 
(continued) 


Daily Feeder Weights and Dose Determination During Chronic Oral Exposure of Adult Honey Bees to Acetochlor Technical 
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Appendix 5 
(continued) 


Daily Feeder Weights and Dose Determination During Chronic Oral Exposure of Adult Honey Bees to Acetochlor Technical 
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Appendix 6 
 


Cumulative Mortality and Observations of Honey Bees after Chronic Oral Exposure to Acetochlor Technical 
 
Treatment 


Group  
(mg a.i./kg) 


 
 


Rep. 


Day 01  Day 11  Day 21  Day 31  Day 41  Day 51 


Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2 


46.9 
A 0 AN  1 AN  1 AN  1 AN  1 AN  1 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


93.8 


 
A 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


188 


 
A 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


375 


 
A 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


750 


 
A 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


                   
1 Observation times were approximately 3.5 hours after dose administration on Day 0 and in approximately 24-hour intervals from dose administration on subsequent days. 
2 Number of bees exhibiting clinical signs:  AN = (rest) appear normal. 
3 Mortality data are presented as the cumulative number of dead bees from the 10 bees initially exposed. 
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Appendix 6 
(continued) 


Cumulative Mortality and Observations of Honey Bees after Chronic Oral Exposure to Acetochlor Technical 
 


Treatment 
Group  


(mg a.i./kg) 


 
 


Rep. 


Day 61  Day 71  Day 81  Day 91  Day 101 


Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2 


46.9 
A 1 AN  1 AN  1 AN  5 AN  10 AN 
B 0 AN  0 AN  0 AN  0 AN  1 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN 


93.8 


 
A 0 AN  0 AN  0 AN  1 AN  1 AN 
B 0 AN  0 AN  0 AN  1 AN  1 AN 
C 0 AN  0 AN  0 AN  0 AN  1 AN 


188 


 
A 0 AN  2 AN  2 AN  6 AN  6 AN 
B 1 AN  1 AN  1 AN  1 AN  3 AN 
C 0 AN  0 AN  0 AN  0 1M,AN  4 AN 


375 


 
A 1 AN  3 2A,AN  9 AN  9 AN  10 - 
B 0 AN  0 AN  0 AN  0 AN  4 AN 
C 1 AN  3 AN  5 AN  10 -  - - 


750 


 
A 0 AN  1 AN  7 AN  10 -  - - 
B 0 AN  2 AN  6 AN  10 -  - - 
C 1 1C,AN  4 AN  9 AN  10 -  - - 


                
1 Observation times were in approximately 24-hour intervals from dose administration on subsequent days. 
2 Number of bees exhibiting clinical signs:  AN = (rest) appear normal, A = affected, C = cramps, M = moribund. 
3 Mortality data are presented as the cumulative number of dead bees from the 10 bees initially exposed. 
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Appendix 6 
(continued) 


Cumulative Mortality and Observations of Adult Honey Bees after Chronic Oral Exposure to Acetochlor Technical 
 


Treatment 
Group  


 
Rep. 


Day 01  Day 11  Day 21  Day 31  Day 41  Day 51 


Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2 


Negative 
Control 


A 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


Solvent 
Control 


 
A 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 
C 0 AN  0 AN  0 AN  0 AN  0 AN  0 AN 


Positive 
Control 


 
A 0 AN  0 AN  0 AN  0 AN  2 AN  5 AN 
B 0 AN  0 AN  0 AN  0 AN  0 AN  1 AN 
C 0 AN  0 AN  0 AN  0 AN  1 AN  3 AN 


1 Observation times were approximately 3.5 hours after dose administration on Day 0 and in approximately 24-hour intervals from dose administration on subsequent days. 
2 Number of bees exhibiting clinical signs:  AN = (rest) appear normal. 
3 Mortality data are presented as the cumulative number of dead bees from the 10 bees initially exposed. 


 
 







    STUDY NO.:  662H-102C 
 


-50- 
 


 


Appendix 6 
(continued) 


Cumulative Mortality and Observations of Adult Honey Bees after Chronic Oral Exposure to Acetochlor Technical 
 


Treatment 
Group  


 
Rep. 


Day 61  Day 71  Day 81  Day 91  Day 101  
Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  Dead3 Effects2  


Negative 
Control 


A 0 AN  0 AN  0 AN  0 AN  0 AN  
B 0 AN  0 AN  0 AN  0 AN  0 AN  
C 0 AN  0 AN  0 AN  0 AN  1 AN  


Solvent 
Control 


 
A 0 AN  0 AN  0 AN  0 AN  0 AN  
B 0 AN  0 AN  0 AN  0 AN  0 AN  
C 0 AN  0 AN  0 AN  0 AN  0 AN  


 
Positive 
Control 


 
A 10 AN  10 -  - -  - -  - -  
B 7 AN  8 AN  10 -  - -  - -  
C 4 AN  8 AN  10 -  - -  - -  


1 Observation times were approximately 4 hours after dose administration on Day 0 and in approximately 24-hour intervals from dose administration on subsequent 
days. 
2 Number of bees exhibiting clinical signs:  AN = (rest) appear normal. 
3 Mortality data are presented as the cumulative number of dead bees from the 10 bees initially exposed. 
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Appendix 7 
 


Analysis of Acetochlor Technical in Adult Honey Bee Diet 
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Appendix 7.1 
 


Analytical Method Outline for the Analysis of Acetochlor Technical in 50% Sucrose Solution with 0.05% 
Xanthan Gum and 1% Acetone  


 
 


METHOD OUTLINE FOR THE ANALYSIS OF ACETOCHLOR TECHNICAL IN 50% 
SUCROSE SOLUTION WITH 0.05% XANTHAN GUM AND 1% ACETONE 


 
1. To prepare matrix fortification samples, first fortify clean 2-oz French squares tared on a 


balance with the appropriate stock of the test substance in acetone.  Following fortification, 
add control diet to the French square until the appropriate final mass has been obtained. 


 
2. The reagent blank samples, the matrix-matched samples, and the matrix blank samples will 


be prepared with unfortified acetone.  For the reagent blank samples, reverse osmosis (RO) 
water will be used in place of control diet. 


 
3. To mix the matrix fortification samples, briefly mix via inversion, prior to sonicating 


for approximately ten minutes.  Following sonication, place samples on a shaker 
table set to approximately 300 RPM for approximately 30 minutes. 


 
4. For primary dilutions, use a pipettor to transfer 0.500 mL of each sample into a tared 50.0-


mL volumetric flask.  Record the weight of each sample amount transferred.  Dilute to final 
volume with methanol.  Mix well. 


 
5. For the matrix-matched sample, transfer 0.500 mL of the prepared matrix-matched sample 


into a 50.0-mL volumetric flask tared on a balance, recording the weight of diet transferred. 
Bring to a final volume with methanol.  Mix well. 


 
6. For study samples, samples will be received with approximately 0.500 g aliquots (actual 


weights are recorded on sampling log and will be used for calculation of dilution factors) in 
scintillation vials.  Quantitatively transfer the entire sample contents into a 50.0-mL 
volumetric flask using methanol.  Bring to a final volume (with methanol).  Mix well.  
 


7. Perform secondary dilutions using 50 : 50 (v/v) methanol : HPLC-grade water.  Perform 
tertiary dilutions, as necessary, into the range of the calibration curve using matrix-matched 
dilution solvent.  For the matrix-matched dilution solvent, prepare using a graduated 
cylinder or equivalent. 


 
8. Prepare calibration standards in matrix-matched dilution solvent using the appropriate stock 


of the test substance.  
 


9. Transfer samples and standards to autosampler vials and submit for LC/MS/MS analysis. 
 


 







    STUDY NO.:  662H-102C 
 


-53- 
 


 


Appendix 7.2 
 


Typical LC/MS/MS Operational Parameters 
 


INSTRUMENT: Applied Biosystems/MDS Sciex API 4000 LC/MS/MS 
coupled with an Agilent Infinity 1200 Series HPLC 
system 


 
ANALYTICAL COLUMN: 


 
Thermo Betasil C-18 (50 mm × 2.1 mm, 3 µm particle 
size) 
 


GUARD COLUMN: Thermo Betasil C-18 (10 mm x 2.1 mm) 
 
OVEN TEMPERATURE: 


 
40°C 


 
SOLVENT A: 
SOLVENT B: 


 
0.1% Formic acid in HPLC-grade water 
0.1% Formic acid in acetonitrile 


 
INJECTION VOLUME: 


 
10.000 µL 


ION SOURCE: Turbo spray  


MODE: Multiple reaction monitoring (MRM) 


POLARITY: Positive 
 
GRADIENT ELUTION 
PROFILE: 


 
Time         Flow 
 (min)  %A    %B  (μL/min) 
  0.00 75.0   25.0 450 
  0.50 75.0   25.0 450 
  2.50 20.0   80.0 450 
  4.00 20.0   80.0 450 
  4.51 75.0   25.0 450 
  7.00 75.0   25.0 450 


 
PARAMETERS: 


 
CUR: 30.00 ihe: ON 
GS1: 40.00 CAD: 4.00 
GS2: 50.00 DP: 36.00 
IS: 5000.00 EP: 10.00 
TEM: 500.00 
 


APPROXIMATE  
RETENTION TIME: 


 
4.67 minutes 


 
MONITORED MASSES: 


 
270.000 / 224.000 Da (Quantitation) 
270.000 / 148.100 Da (Confirmation) 
270.000 / 133.100 Da (Confirmation) 
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Appendix 7.3 
 


Analytical Stock and Standards Preparation 
 


A stock solution of Acetochlor Technical test substance was prepared by accurately weighing 


2.5883 g (weight corrected for a purity of 96.6%) of the test substance on an analytical balance.  The test 


substance was transferred to a 25.0-mL volumetric flask and the contents were brought to volume using 


acetone and sonicated for approximately ten minutes.  The primary stock solution (100 mg a.i./mL) was 


diluted in acetone to prepare 0.00100, 1.00 and 75.0 mg a.i./mL stock solutions.  The 1.00 and 


75.0 mg a.i./mL stock solutions were used to prepare the matrix fortification samples. 


 


The 0.00100 mg a.i./mL stock solution was used to prepare the calibration standards in matrix-


matched dilution solvent.  The following shows the dilution scheme for the set of calibration standards: 


 
Stock 


Concentration 
(mg a.i./mL) 


 
Aliquot 


(µL) 


Final 
Volume 


(mL) 


Standard 
Concentration 


(mg a.i./L) 
0.00100 
0.00100 
0.00100 
0.00100 
0.00100 


50.0 
50.0 
125 
50.0 
100 


100 
50.0 
50.0 
10.0 
10.0 


0.000500 
0.00100 
0.00250 
0.00500 
0.0100 
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Appendix 7.4 
 


Example Calculations for a Representative Sample 
 


 
The analytical result and percent recovery for sample number 662H-102C-03, with a nominal 


concentration of 46.9 mg a.i./kg, were calculated using the following equations: 


 


Concentration of Acetochlor Technical in sample (mg a.i./kg) = 


        
peak area - (y-intercept)


slope   x dilution factor  


 


Percent of nominal concentration = 
Measured concentration of sample (mg a.i./kg)
Nominal concentration of sample (mg a.i./kg)    x 100 


 
 
Peak Area = 79472 
y-Intercept = -305.465 
Slope = 30844400 
Dilution Factor = 19600 
 
 


Concentration of Acetochlor Technical in sample (mg a.i./kg) = 
79472 - (-305.465)


30844400  x 19600  


 
Concentration of Acetochlor Technical in sample (mg a.i./kg) = 50.7* 
 


Percent of nominal concentration = 
50.7 mg a.i./kg
46.9 mg a.i./kg  x 100 


 
Percent of nominal concentration = 108%* 


 
 
* Results were generated using Analyst Version 1.6.3.  Manual calculations may differ slightly. 
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Appendix 7.5 
 


Quality Control Samples of Acetochlor Technical in Sucrose Solution 
 


 
Sample 
Number 


(662H-102C-) 


 
 


Sample 
Type 


Concentration of  
Acetochlor Technical 


 
 


Percent 
Recovery2 


Fortified 
(mg a.i./kg) 


Measured1,2 
(mg a.i./kg) 


REB-1 Reagent Blank 0.0 < LOQ -- 
REB-2 Reagent Blank 0.0 < LOQ -- 
REB-3 Reagent Blank 0.0 < LOQ -- 


     
MAB-1 Matrix Blank 0.0 < LOQ -- 
MAB-2 Matrix Blank 0.0 < LOQ -- 
MAB-3 Matrix Blank 0.0 < LOQ -- 


     
MAS-1 Matrix Fortification 10.0 9.90 99.0 
MAS-3 Matrix Fortification 10.0 9.58 95.8 


  MAS-4 3 Matrix Fortification 10.0 9.89 98.9 
  MAS-5 3 Matrix Fortification 10.0 9.91 99.1 
  MAS-6 3 Matrix Fortification 10.0 9.91 99.1 
  MAS-7 3 Matrix Fortification 10.0 9.96 99.6 


     
MAS-2 Matrix Fortification 750 708 94.4 
MAS-8 Matrix Fortification 750 744 99.2 


  MAS-9 3 Matrix Fortification 750 755 101 
  MAS-10 3 Matrix Fortification 750 760 101 
  MAS-11 3 Matrix Fortification 750 756 101 
  MAS-12 3 Matrix Fortification 750 769 103 


Mean4 = 
Standard Deviation4 = 


CV4 = 


99.3 
2.32 


2.33% 
1 The method limit of quantitation (LOQ) for these analyses is set at 10.0 mg a.i./kg, defined as the lowest nominal 


concentration of a matrix fortification sample for which a mean recovery of 70-110% and a relative standard 
deviation of ≤ 20% has been obtained. 


2 Results were generated using Analyst Version 1.6.3.  Manual calculations may differ slightly. 
3 Changes from the validated method were made for this study.  These changes including transitioning from 0.5% 


Tween 80 to 0.05% Xanthan Gum (both with 1% acetone), and lowering the LOQ.  Additional matrix 
fortification samples were prepared and analyzed to illustrate the effectiveness of the analyses given the 
differences from the validated method. 


4 Results were generated using Excel 2010 in full precision mode.  Manual calculations may differ slightly. 
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Appendix 7.6 
 


Representative Calibration Curve for Acetochlor Technical 
 


 
 


Slope = 30844400; y-intercept = -305.465;  R2 = 0.9997320 
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Appendix 7.7 
 


Representative Chromatogram of a Low-Level Acetochlor Technical Calibration Standard 
 


 
 
Nominal concentration:  0.000500 mg a.i./L 
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Appendix 7.8 
 


Representative Chromatogram of a High-Level Acetochlor Technical Calibration Standard  
 


 
 
Nominal concentration: 0.0100 mg a.i./L 
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Appendix 7.9 
 


Representative Chromatogram of a Reagent Blank Sample  
 


 
 
Sample number 662H-102C-REB-1.  Acetochlor Technical would elute at a retention time of 
approximately 4.67 minutes. 
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Appendix 7.10 
 


Representative Chromatogram of a Matrix Blank Sample  
 


 
 
Sample number 662H-102C-MAB-1.  Acetochlor Technical would elute at a retention time of 
approximately 4.67 minutes. 
 







    STUDY NO.:  662H-102C 
 


-62- 
 


 


Appendix 7.11 
 


Representative Chromatogram of a Matrix Fortification Sample 
 


 
 
Sample number 662H-102C-MAS-1; 10.0 mg a.i./kg nominal concentration 
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Appendix 7.12 
 


Representative Chromatogram of a Test Sample 
 


 
 
Sample number 662H-102C-03; 46.9 mg a.i./kg nominal concentration 
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